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1.0 INTRODUCTION 
.,--% 

Numerous environmental studies have been, and are currently being, perfonned at Redstone 
Arsenal, Alabama (WA). These investigative studies have been supplemented through the 
installation and subsequent sampling of some 400 ground-water quality monitor wells. The 
wells were installed by several different contractors, including the United States Army Corps of 
Engineers (USACE). 

Current guidelines and standards for well installations, ground-water sampling, and laboratory 
analytical procedures and methods were not in-place at the time a large number of the wells were 
being installed. The majority of environmental regulations that are currently in-place have been 
written since the first monitor wells were installed at RSA. 

Although the wells were most likely installed and sampled using industry standard practices, a 
range. of inconsistencies exists between the early wells and those installed most recently. As a 
result of the potential data inconsistencies, the need to consolidate and refine the available data, 
and potential upcoming regulatory initiatives, a requirement was identified by RSA to assemble a 
base-wide data base management system (DBMS) for ground-water monitoring data generated at 
RSA. 

Vista Technology, Inc. (herein referred to as “Vista”) was recently awarded an Indefinite 
Delivery Order/Indefinite Quantity (ID/IQ) type contract to support the environmental office of 
the Directorate of Public Works (DPW) at RSA. The first task order (01) issued under the 
referenced contract (No. DAAlN3-93-D-0005) was to assist in the development of a base-wide 
ground-water monitoring database. The following paragraphs highlight those procedures 
involved and instruments used to aid in the development of a ground-water monitoring DBMS 
for RSA. 

n 

,’ 
I . r  

2.0 INTERCHANGE FILE FORMAT APPLICATION 
_.. 

Current regulations and guidelines require extensive documentation of field and analytical 
activities regarding the installation and sampling of monitor wells and the analysis of ground- 
water samples. Certain regions of the United States Environmental Protection Agency (EPA) are 
requesting the data be available in formats consistent with their own database management 
systems (DBMS). A brief description of current Region IV information requirements is outlined 
below. 

Region IV of EPA currently utilizes a standardized reporting format for ground-water monitoring 
data. The format is entitled the Interchange File Format (IFF) and was designed to allow for the 
standardization and easy transfer of data between EPA and various contractors that may be 
accumulating data on projects fir which EPA maintains oversight. A copy of the required format 
was ascertained fi-om Mr. Jim Barksdale of EPA and is appended. To accommodate the formatting - 
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requirements, Vista developed its own data worksheets that were used to extract data from the 
various reports. These worksheets are also appended and given as Worksheets A/C, B, and D. 

In general, the IF Format uses four main files to store to and acquire data from. These files 
along with a brief description of each are as follows: 

Station.dat - Contains basic information about monitoring station location and type. 

Well.dat - Contains detailed information about construction and characteristics of ground- 
water monitoring stations. ,, ~.. 

Sample.dat - Contains basic information about the collection and characteristics of ground-wat& 
samples. 

Parm.dat - Contains measured values and reporting units for specific laboratory 
parameters. 

As shown, each file is designed for a specific data field. Within the station.dat file, there are 
approximately 11 different fields that must be reported. These include lateral coordinates, 
elevation, etc. The coordinate system currently in place at RSA is the Alabama State Plane 
system that utilizes a Northing-Easting coordinate as opposed to latitude-longitude. Within the 
well.dat file: there are some 40 different fields that must be defined including depth, installation 
method, construction details, etc. There are some nine fields that must be defined for the 
parm.dat file. These include analytical values, detection limits, method nos., etc. The 
sample.dat file has some 15 different fields that must be reported including sample date, time, 
sampler ID, etc. 

3.0 GENERAL BACKGROUND OF INSTALLATION ASSESSMENT ACTIVITIES 

The following background information was assembled through detailed discussions with various 
individuals employed by private contractors, Redstone Arsenal, and the USACE. Those 
individuals contacted included Mr. Roger Young and Ms. Dorothy Richards of the USACE, 
Huntsville Division, Ms. Juana Perez of the USACE, Savannah District, and Mr. Bill Schroder, 
Mr. Ramzi Makkouk, and Mr. Craig Northridge of RSA. Additional information was 
ascertained through discussions with Mr. Bob Caswell of P.E. LaMoreaux and Associates, Mr. 
Pedro Fiero of Geraghty & Miller, Mr. Dave Schaer of EBASCO, Mr. Ed State and Mr. Craig 
Sprinkle of Engineering-Science, Environmental Science and Engineering, Inc. personnel, and 
Mr. Oscar Gay of Testing, Inc. 

The first monitor wells were installed in 1979- 1980 in response to an environmental investigation 
that was performed by the United States Army Toxic and Hazardous Materials Agency 
(USATHAMA). Approximately 75 to 80 monitor wells were installed by Testing, Inc. of 
Decatur, Alabama and Miller Drilling Company of Fayetteville, Tennessee. 

0 
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The next group of monitor wells were installed at RSA by Olin Chemical Corporation, as part 
of a DDT remedial action. The wells were installed in 1986. The wells continue to be sampled 
by Olin Chemical Corporation as part of the mitigation project under an agreement with the 
United States Justice Department. Those monitor wells installed and sampled by Olin Chemical 
Corporation have not been included in this work effort. 

,- 

In 1987 to 1989, P.E. LaMoreaux and Associates (PELA), under contract to the USACE, 
Huntsville Division, performed several studies that included the installation of about 140 monitor 
wells in the Unit 1: 2 and 3 areas. PELA also performed the sampling of some 17 monitor 
wells, referred to as Unit 4 wells, which make up the perimeter monitoring well program at 
RSA. Most of the perimeter wells were installed during the 1979-1980 work by Testing, Jnd. 
with the exception of three wells that were originally used as a source of drinking water for 
residential areas on RSA. PELA’s studies concluded in about 1989. .>I‘._. ,I 

Under contract to the USACE, Huntsville Division, beginning in about 1991, Geraghty & Miller 
of Tampa, Florida, performed investigative studies at Unit 1, 2, and 3 areas that involved the 
installation of about 160 monitor wells. The Geraghty & Miller studies were completed in early 
1993. 

Engineering-Science of Atlanta, Georgia, under contract to the USACE, Huntsville Division, 
performed studies in the Unit 3 area during the period of 1991 to 1993. The studies included 
the installation of some 36 new monitor wells, about 20 of which were installed by the USACE, 
Mobile District. Also, under a separate task order, Engineering-Science installed some 30 
additional wells in the Unit 3 area during the summer and fall of 1993. Documentation of the 
latest installations is expected to be available during the first quarter of 1994. 

EBASCO Services Incorporated (EBASCO) of Atlanta, Georgia, under contract to the Savannah, 
Georgia District of the USACE, installed some 13 monitor wells in the Unit 3 area during the 
summer of 1993. Only draft documentation of the well installations is available at this time. 

Also, over the past 12 to 13 years, various and selected monitor wells have been sampled by 
RSA and BAMSI, Inc. personnel (under contract to RSA) as part of a base-wide ground-water 
monitoring program. This routine sampling has been performed for the sanitary/inert./DDT waste 
soils landfill and is mainly confined to those wells that were installed during early investigative 
periods at RSA. 

In addition to those monitor wells already discussed, numerous monitor wells have been included 
in proposed work plans currently being finalized by EBASCO, Environmental Science & 
Engineering, Inc. (ESE) under subcontract to the USACE, Huntsville Division, and RUST 
Environment & Infrastructure of Greenville, South Carolina, under contract to the Savannah, 
Georgia of the USACE. The work plans should be finalized by July 1994. 
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P-Y 4.0 DOCUMENT REVIEW 

As indicated above, monitor wells have been installed and sampled by numerous contractors over 
the past 15 years. Documentation of the performed services was secured through two main 
sources, the Huntsville Division of the USACE and the MICOM Environmental Office at RSA. 
Additional information was also secured through representatives of PELA, Geraghty & Miller, 
EBASCO, Engineering-Science, Environmental Science and Engineering, Inc., and Testing, Inc. 

The documents were provided to Vista in hard copy form where they were copied in-house by 
Vista personnel and returned. The provided information was found to be primarily in a report- 
type format or a listing-type format as in the case of the routine ground-water monitoring 
program. Approximately 36 report-type documents and two maps were reviewed for the task. 
The referenced maps show each SWMU and monitor well on RSA and their corresponding 
identification number. A copy of each map is appended. A complete listing of the references 
reviewed is also appended. 

The information retrieved consisted of two primary fields of data. These data consisted of monitor 
well construction information and ground-water sampling and laboratory analytical data. Relevant 
data were ascertained from each document and recorded in hard copy in the IF Format as described 
above. A brief description of each major data field is described in Sections 4.1 and 4.2 below. 

4.1 Ground-Water Monitor Well Construction Data 

., .iY, 

,,,’ 
The well construction information used to complete the IFF Worksheets was taken from 12 different 

.._ documents listed on the attached reference sheet as References 2,9, 13, 14, 17,24,25,30,32,36, 
37,and38. 

A comprehensive listing of ground-water monitor well construction data is required to complete the 
IF Format data fields. This data includes information such as depth of well, diameter of borehole, 
drilling methods, elevation of well casings, etc. In addition, specific well location/station 
information such as coordinates, date of installation, etc. was ascertained during a review of well 
construction data. A more detailed listing of the data requirement is given on the attached IFF sheets 
given as Attachments B and D. 

Most of the well construction information was taken from well construction diagrams, spread sheets, 
or other tabulations. In some cases, the information was easily obtainable and in others, particularly 
on older documents, some of the information was scaled from well diagrams. or extrapolated from- 
well logs believed to represent similar construction methods. Empty data fields were filled where 
reasonable results were projected; otherwise, they were left blank. 

A well construction summary (see Table 1) was prepared during the course of the data accumulation. 
The summary contains a listing of each well that was installed at RSA prior to the summer of 1993. 
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Only those wells recently installed by Engineering-Science, for which documentation was not made 
available, have been omitted. 

Also included on Table 1 is’ a listing of the coordinates for each well as determined during the 
document review or taken from a listing provided by Mr. Rarnzi Makkouk of RSA. Table 1 also 
includes the number of the particular reference, as keyed to the attached reference document, where 
the construction infomlation was ascertained. Also included for each specific well is a listing of the 
Unit, Area, AOC, or SWMU at which the well is installed and also the consultant and drilling 
contractor that installed the well. The last two columns given on Table 1 indicate whether well 
construction information or boring lithologic information was available for a particular well and s ‘.‘..:’ 
reference noted. , 

A second well summary table, Table 3, was also prepared. Table 3 varies from Table 1 only in that.. 
the elevation of the well has been substituted for the well and boring information columns. 

During the course of the document review, several data deficiencies were noted. The main 
deficiencies are regarding GW-004, 013, and 020; RS-072 to 076; and RS-209 to 216. Monitor 
wells with a GW prefix are part of the Unit 4 well system and, as mentioned earlier, originally 
drinking water supply wells. Very limited infomlation was available for the wells. Mr. Bill 
Schroder of RSA did provide some limited data; however, additional data will be required to 
complete the IF Format requirements. The installer of these wells in not known. 

Well construction information was not available for wells RS-072 to 076; however, boring logs 
diagrams were made available. These wells are believed to have been installed by Testing, Inc. 
while under subcontract to USATHAMA. No boring or well construction information was made 
available for wells RS-209 to 216 which are believed to have been installed by PELA while under 
subcontract to the USACE, Huntsville Division. 

Some discrepancies were also noted regarding the coordinates and elevations of the wells. In some 
cases, it is unclear as to whether the elevations given represents the top of casing, ground surface, 
or some other datum such as the top of the concrete pad around a particular well. In addition, some 
of the coordinates given on the well listing provided by RSA are inconsistent with those taken from 
the monitor well logs. 

4.2 Laboratory AnaIytical Data 

The Jaboratory analytical information used to complete the IFF Worksheets was taken from 17 
different documents listed on the attached reference sheet as References 5,8, 12, 13, 14, 16, 17, 18, 
20,22,26,27,29,32,36,37, and 38. 

An example of the laboratory fields compiled is given on IFF Worksheet AK! (appended). The 
information generally consisted .of a.rialytical resuhs, detection limits, analytical methods, etc. 
Analytical data were obtained through a review of two major types of document. The first type of 
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document consisted of a quality control summary report where raw data sheets were compiled that 
, ‘were specific to a particular investigation. The second type of document was a compilation of 

analytical results of periodic sampling events routinely perfomled by RSA personnel and/or BAMSI 
personnel as part of the RSA ground-water monitoring program. 

A summary table (see Table 2) was prepared during the performance of this phase of the task. The 
table was prepared to show each well along with the number of times and dates that the wells were 
sampled. Also included on the table, is the relative reference where the laboratory data for a specific 
sampling event and well can be found. Quality control samples such as field or trip blanks or other 
contract laboratory program (CLP) documentation were not incIuded. Those samples known to be 
duplicates or replicates of actual field samples were included. 

Known outstanding laboratory data not included during the performance of our task includes: II .,. 

1) 1993 MICOM Environmental Office Ground-Water Monitoring Data. 
2) 1993 Engineering-Science Phase I Report (Reference # 30). .i 
3) Anticipated 1994 Engineering-Science Phase II Report. 

There were a number of deficiencies noted during our review of the laboratory data. These 
111 deficiencies consisted mainly of missing laboratory sheets for particular analytical groups or 
‘j: groupings for particular wells and sampling events. These missing pages could be the result of the 
‘! ‘. massive amounts of copying that took place to complete this task or it may be possible that the data 

sheets were simply not provided by the consultant that prepared the particular report. Some missing 
data sheets were retrieved from consultants during this task. The listing of deficiencies will be 
maintained by Vista and, at which time the next phase of DBMS is initiated, Vista will attempt to 
acquire the remaining missing documents. 

5.0 COMMERCIiL OFF-THE-SHELF SOFTWARE (COTSS) REVIEW 

The final development stage of the DBMS will occur once all of the monitoring data has been 
transferred to an electronic data management system. Once configured, the data contained within 
the data base should be available so that individual reports can be generated to present the data 
not onIy in a list-type format but also graphically. 

Various COTSS packages were evaluated as part of this phase of the task. The software 
packages reviewed included: 

Geotechmcal Graphics System (GTGS) 
Geobase 
Stratifact - 
GIS Key 
Intergraph In-Situ and ERMA 



Each package was evaluated based on its graphical presentation capability, report writing output, 
data base system, cost, hardware and software requirements, training availability, support, and ease 
of use. Considering all seIection criteria, Stratifact and Geobase were determined to be the most 
practical for the application. The MICOM environmental office is currently reviewing the software 
packages and will make the final decision of which package should be utilized. 

6.0 SUMMARY 

Locating the data and transferring it to hard copy form, at the same time storing it to a central 
location, is the first step necessary to develop a functional data base management system 
(DBMS) at RSA. However, the DBMS will not be fully functional until the data has been. 
transferred to an electronic file system that will allow for the easy retrieval and transfer of the 
data. An electronic file system is also essential for the statistical and graphical manipulation of 
the data. The COTSS packages reviewed possess the necessary tooIs to allow for the ready transfer 
and evaluation of the monitoring data. The integration of one or more of these packages, should 
compliment the development of a DBMS that will satisfy regulatory officials as well as to allow for 
the necessary manipulation of the raw data. 

As proposed, the task has been completed. All data has been retrieved from the referenced sources 
and configured to meet IF Format standards that should allow for the easy transfer or exchange of 
data as required by the EPA. The data is currently in hard copy form and consists of some 20,000 f-x 

individual sheets of paper currently housed in two metal fiIe cabinets at Vista’s Discovery Drive. 
office. 

The next step of the DBMS development process will consist of the integration of the hard copy data 
into an electronic file system. At that time, particular attention should be paid to the discrepancies 
that were noted in Sections 4. I and 4.2. The mitigation of the discrepancies should be included as 
part of the next work effort. 

Although the majority of existing ground-water data has been compiled as part of this task, 
additional data, most of which was not available at the time this task began, has been generated. In 
order to keep the DBMS up to date, it will be necessary to perform updates to the system, either 
periodically or, as data is generated and becomes available. 

It should be noted that all data reviewed and used in support of this project was taken from work 
performed by others. In all cases, with the exception of the latest EBASCO reports, the data was 
taken from final reports; therefore, data validation and verification or other quality control measures 
were not performed. For the purpose of this task, it was assumed that the data provided had been 
adequately reviewed and was acceptable to use in its present forms. 

c:h\l?v\redstone\dOOOS-OI\report.feb 
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Xntercbange F:kZe Format 
for 

Electronic Dbta Reports 

TM8 document @f3tablishes the required format= for slectronfcally 
reporting @nvironmentil monitoring data to EPA Region TV- Ihe 
IFF haa been successfully used on a Limited baski for over three 
years within Regioa IV, 

use of electronic reporting f0-t~ awli &S the IFP provide 
several highly deairabre benefits, inexuding institutional 
me.mcry, real; time data analysis by all stakeholders and greatly 
imprated data analysis by alI atakeholders. As the agency 
charged with regulatory and enforcement responaibilitfee, El?& 
b,elleves that il: should provide a Leadership rule in developing 
formata. The IFF 8emes this function. - 

. 
we aim recognize that a~&wdiaation carriea the inkrent: 
BurUen oil lMt:ing variation, In 3PA’a opinion, the increaae’~ 
quality arId productivity more than offset the limiting factorB of 
standardization. Additionally, EPA view making tie IFF a 
mandarb a8 a Total Quality )19anagwnt proceila. 
comments 

Therefore, 
and suggestions regarding my aapecr; of! the process 

should be fOr#arc¶ed tot 

345 Courtland Street, NE 
Atlanta, GA 30365 
Yoke : 
FAX: 

(404) 347-3402 . 
(404) 347-5056 

Internet; nrpgO~qprrlsparcl,r04.epa.gov 
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Intct~h&p mile Format 
far 

2lectratii.c Oatd RepZtS 

Thi8 docunlsnt establtshes, for EPF( Region IV, the rewired 
format for electronia rsporting of nanftoring data. . . 

STATION.SAT - ccntains basic ~~formatfQn about .rioni.tcring at4tfcn iecntlul> 
and type. 

WE%L.DAT - ccntaina detailed Info,rmatlon abolrt conetrac~~o~ 
chsracterfsticg of groun&gatur mo+toXing etaticna. 

and 

sA!+!?LE, DAT - contains bdSfC information the collection and 
charhctsristica of amples. 

d+Ut: 

Several of these file8 l :ill contain data that: ia uau+lly 
static in na?ure. ?cr gxe?pla, the basic iniornstFog contained 
in STRTION.DAT will zct: r;ormaj.ly change for any simte statIsrr; 
tFierefore,once the data has 5,een eubnitted fer a psr$fcu?ar 
station, it ~111 fi'ot be required to resubmit-, that in~ormticn. 
of, however, the sttti& record ie updated ot corrected the 
record would have to bs resubmitted. After the initial report 
then, STATION.DAT would be su&itted only when new seations are 
created, cr when an old gtrtion record is aodified, and need 
only contain the new or mcdiffed recorda. The se93 $8 true cf 
file WELt.DAl'. SllHX.2. DAT would of cour5el 
time. one or mdre rie.4 

, be submi~t6d each 
samples ‘h”Brf3 to be reporrled, or any sarr.pl@ 

reccxd reqitfted updating. Again, the file need only icontain tshe 
new or ugdatsd recotda. T;JiW,DAT is exwcted to be s!ybnitted at 
each required reportir,,g interval, aince it wil’l contap the 
analytical rssu1tci3 r.eadcd to &t.srmine compliarics. r;': must 
contain all. r,ew reaulta foe the raprtfng interval, a;nd nay 
contain correctiona and +ates to oI.der records. Asj may ba 
observed, the f~mat allcup frjs aeynchroncua reprt'n1g, provided 
that; no Smpb3 Ray ks remxted before the station with tihich it 
La knocfated, and GO &ui,ctric p.word before its.sample . . . 
record. . 

F6r each file deacr 
_, I 

ksr be reported. 
Lb:sd in the appendices, ail-,.fieida 

“The null , or flt,a data”, value for all. fields 
io the pound sign [I), and must; appac irl the first c$lumn position 
of fte ffald. Field valuea may be liered one pet iln+ in the expox-t 
file, or multiple valc~g may be reprted en a single &ine, provided 
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descriptisnt 
Unique sits 
adrffgned by 
alp.hanumaricP. 

identifier 
EPA. Kust it:: 

manqamQnf unit 
alphanumeric. 

18 Media 6tdtU8 indkator. Huet ccntain 
one of th'e following: 

vAuJe ’ 

UNlTS * T!J~ units of rn~~aut~&yd in which analyrical 
reault8 are rOpOEtd. A~P~WWHZRXCI conafstfng of 
UP to six .cbaracters. : 

HBTHOD The name or 
technique ueed to 
ALPl%?NwERIC, 
character8. 



8 LAB Nazm of Lab that 
ALPilANUMeRIC 

perfmmi the snalysfs, 

characters. 
field containing up to 211 

AW additfonal FnfOr*atFon the u6er 
noceasary, 

feel@ 
which my not be acconcdated in a 

def?t,ed field. XuSt: t;e ALPWW~RIC cOnsfating Of 
up to 40 characters. : 



field field field '. 
no. name oeii&ription '. 

1 ,' STATSoH-KEY * Ul¶iqW sfatlton idqtFfi.ar. Conafatg of a 
twenty-aeven charactqr: alphanumeric field, lele 
juatffhd, contalnfng: .- 

COiUfWl t dell;criptionr 
l-L2 Unique PFte idefitifiet 3s assigned by 

EPA. Kuak.ba alphanumeric. 

13-17 Unique solfd waste ~\?nagerr,ent unlb 
desiqnat5k. Xust be alpSanuneri.2. 

1s i@dia atat- indicator. strut ccntai,j 
one of tne follodr,g: 

i:- compL+nce monitorir?g station 
S- baael!no xonftoring station 
A - ether ambient m5nitorfng station, 

2 TYFE * Type of r!mlitorFng t3;tation. Consists 5f a foot 
character alphanur2ercc field, left: $uEtifisd, 
containing 000 of the f5l:cwi>g: AIR, ~U'TR, r;y~~, 
SOIL, SED, and SLDC. The meanings of thee0 
abbreviaticns are as $OllGWit: 

I 

. . 
AIR - Air sascpllng ti$atFon 
S;rrR - Surface water ~,!arzQling station 
C'WR - ground water ivpl.ing station 
SOIL - @Oil sas3j$fng qtation 
SE0 - stros.a bed sedipant: 
SLbC - procoan ekudqe amplinq 

3 j 
7 

L;ITITUD% * Geographic &XXiftion of the st3ticn in dQqreeS 
north of the equatori. gust be Ln the formal: 
DDkWS.x%xx, where Dp repre&ents &grat;s, y& 
repiesents minutas, : and ss.xxxx represent a 
seconds ~ with availab\& preciniorr to four decimal 
placee. 

MHCITUCZ l Ge5qraphic pos&tiQn of the ataiti.GA in deqrees 
usat of the ~riroe Hexsidian. !fuEt; h% Ln the 
format DDDH&iS.xx%X, where GDD repteas.7ts 
deqreea, .W regrasen$a minutes, 2nd ss. XjIXX 
zepreesnts 8aconds, wJth available precision to 
four decimal placsa. <‘.,. 

. . 
LSDAT * Gf land surface ae the 

location of the Btation* Huar: he a 
~gcIkiAL MJHERIC a 3XMimurn of tvelve 
chatactors he decimal pint) and o,ay 

the deckal goir.t. 



, 

if-l. 

6 

7 

RPDAT * 

COt;DT 

Elevalfon in feet (W&L) or' the poFr,k r,o, uhlc,r 
height: above ground,; water leval and Bmpli,.,,J 

depth meaauxem+nta axe taken. DECxti NtJMER I c; 
field with a maxi+sa of twelve charactex, 
(includfng.tha decima$ point) and may fiave up tr, 
two digike aftor the decimal pint. 

:' 
Oat% ccnotmction of.thQ station uaa c~mpl~~~d, 
Eight character integjar -PieId consisting o~l 

r> 
columns 'd>' content 
1-4 ye& including century, e,g, 

1989 
5-6 nukric Imoth 
7-8 n&n~riC day Cf inonth 

8 

3 

Estimated accuracy fo2 the repwt=i laritudo and 
?ongFtude,in meters. D,ECI%Xt ?~U~~RxC field v,,ith 
maximum of six chsraceexa (i~ludlng the do.=trna; 
point) and may have tip to' t%o digita after t-,e 
d6clmsi point, 

one character alphan~q~er~c field which fndicztse 
the method uSed to determine khe latitude and 
longitude. Contalna brie of ths follov:r.~: 

c- Calculated from nap 
!I- Digitized from B nap 
G- Global Poaitioninj System 
L- Loran-C 
U- Unknown 
o - other methi not Listed above 

11 COMXENT w addit ionaf, 
nace038ry, 

infcrmation the u~br feels 
which nry 'not be 4CCcmodated in a 

de2inc-d field. Kuat: be ALPAxwEF(IC coniifst~n~ of 
UP to 40 charactera. 



. 

Datafile SAJQLE.DAT 

ffald f  iald field - 
no. name Deacriptlon 

1 SAXPLE-XEY * Unique Sample idenktfler. 
forty-two ~characfe* field, 
containing: 

column: 
l-12 

13-17 

18 

19 - 27 

:a - 42 

doeti~i.ptFcnt 
uniqy nit6 idantifier as 
aorirfqnad by EPA. 
alphanutiaric. 

Xuat ba 

UAipe eofid waste manaqemcnt unit 
designatoz; Kust be aiahanumeric. 

xedfa otatus indicator- Kuat ccntain 
one of th6,folloWlng: 

c - cornglianca monitotiq ataticn 
5 - bar&l+ monitcrir.g station 
A - other t+nbient nonitoring station. 

unique stat ion 
alphanumer Fc - 

Fdsntiff~r. Muat be 

Unicpa sample Fdentifier. KUat be 
alphanumeric. 

I‘\ 
2 DZLTX l vertical displacwenk of $-FL3 frem the 

:sfetence elevation (In fee*) oQ the sar;;glinq 
atat ion- FOE surface water, SGilS, and 
groundwater ntstiona t'hia would A :he depth of 
the .&qple and for ai$ nonitCZ~z3 statlcnp, the 
hel$ht afwvo ground, : xust be DPCIYf ::l.jp~~Ic 
conofntlng of a maiimum of aix charactera 

e (including the dwirnaq) and may have up ro two 
digits after the decimal PQint. 

3 ., _ 
QATI * bat* of aamplo collqction. ELght character 

integer field COd8if3tfbQ cfl 

colam.ns 
1-4 

content 
5 year including century, 
; e.g. 1989. 

5-6 nw&rFc month. 
3-8 i numeric day of uionth. 

SSTAT * stat!.on ntrtuw or OOnciLkiona Ueer! ptinwrily fof 
qroundwatmr monitorfn$ atatfone. At?HxiU)rERXC 
consisting of one char+ctes. The chatact6r aal: / 

be one of the followintz~ 



b- DV F- 
0 - obstructed 

Blowfng 

w - Deetrcyed 
P - Pumping 
X- 

2 - Qthef 
S"rficial fnflcw 

TEXP Sample tempeltature :n degr:ece Celsiu&J, f;ECTJ@L 
N~HE:RIC consisting a? @Lx character8 (in;71udf 
the decinxl) and my.have'ug to two digits aft 

nJ 

the decL-aL pint. 
nc 

,6 

7 PH sample @I in standard ufiits. 
conaiating Qf 

DECfPiAL !Jq.&RIC 
four :characters (includi,-,g the 

decimal) and tray hdvejone digit: after the decimal 
paint. 

8 COND specific Conductanc8;i.n uKhm. INTEGER ijupx~~c 
co.na!.ating cf a maXi.&n of six charactet4, 

9 TURrj 

WLEVEL 0 ml1 water level, or $+=sm gag= height, in feet 
Heaeured relative t;~ fhe reference datum. Item i; 
DEcXKAL WJHERIC conefaking of a maximm of eflc 
characters (fncludfng the decimal) and may have 
up to two dfqFt.8 fo1lpuir.y the decimal point, 

w1f.d apeed in b/h. DECI!%%i riW..ERIC cot-~oiati~~ of WINDS? 

Wf*N?JIX 8ind dirtct ian in degro65. INTEGEii :iUY~AIC 
cor.aiaf!ng Of a ;raxkx:n -3f four characters . 

. 
13 s!.H!!Til: 

.i 

14 SAWPLER tfbrie of Agency of Crgahizstion Chat co!lsctad the 
sample. Kuat be ALF~WXERIC C0fieisti.q of up to 
20 charactera. 

15 AW additionrl. infuimatlon tha '1641: 
nectzagdry, 

feels 
which may; no% be. tcccmodeted in a 

defined field. Hurrt by ALPANVKERZC ccnafstinp of 
up to 40 chardctere. ’ 



field field tield- 
no. nzmie I ." . Description 

1 STATIO??~xxy * unique-~ athtfon identifier. Consfat bf 
twenty-eeven charact& alphanumeric field, 

* 

juat&fied, containit+: 
1efL 

s ': 
column: de<criptFonr 
l-12 UTIi'rplG sit9 

aaa:ignad by 
fdentifiar 

EPA. Hust :tl \ alphanumeric. 

13-17 

18 

‘. <, ::. 

. . . 
-; 

., 

2 AQNM * 

C- cumplfance o?anitorlnq station 
B - basel.fne nanLtcring 4tation 
A - athor:ambient ftxnitoring 5tatlo,,. 

19 - 27 Unique 8tatfOn identfficr, xu4t be 
alphanumekic. 

USGS Aquifer code for. aquifer from which a<mglep 
ape cbtaimd. 
eight characters. 

Alphanllnetic field '-lifh up to 

L- 
3 TOTD? ?ctal depth to which the fioki was drilled, $or-d 

or dug in feet below land eurface datcn. DECI~ 
~J~JRIC field with a maximtim of-t-lvs'characters 
(fncludfng the decimal point) and flay have 12~ to 

- ‘__ two digita after the docimai p0ir.t. 

4 DR?TH Hethod by which well, was constructw3. f?uet: be 
‘ AI,PHfiNUt“RIC, consist+ng of a single character. 

The ch&ractet must: bUjOn% Of! the following; 

H- holI.ow ntem auger + S - Solid atem auger 
C- cable tool i R - rotary 
v- reverse rotary 
J - water jet ;, ; 

- dug 
- air p2rc::asion 

O- 'other 

. . 5 DRFLD Fluid used td Iubritia.te cuktiaig tool and/or 
remove materials ftom hoLa. Husk ba kLTw..w.~~IO, 
consisting of a aingl$ character. The charscter 
muat be one of the fo3$owing: 

A- air 

ii 
- bentonite 
- water 

Hd other mud 
N - none 
0 - other fluid 

3 DVUTH Hethoci by whfch wall wa8 deielo@. Kuat be 
UPjiANuk3SIC, COnsLstitrlg of a single character, 
The character mU6t be $nO of the f~~hd.ng: 

A- air lift pump B- bailed 
c- compressed air J - jett6d 



.  l 

10 

13 

lb 

15 

I6 

17 

SPLTRT 

NGSErJ 

SGDIAl 

SGDIA2 

SGDIA3 
. . 

STELVl 

,:- 

SBELVl" 

SBELVZ 

P - other pump 
Z- &her method N- 

s - aurged 
rtone 

~fme in hours durfnq which -11 was develapeJ, 
xunt bo,INTEQER NW!RI:C, -nsio+lng of u 
digits. 

p tQ 3 

Any special treatmer2tthat ma Applied during th* 
well developnfmt; prcc,-a. mat be A.LP~.JWU~R~~ 
coneisling of a single dm==+3r, which musf'bA 
one OE the follcwinqt 

c- &idcala 
- exploeives 
- hydrcfracturing 
- other 

D- dry fee 
F- 
M- 

deflocculafi~ 

N- 
mQChanf.cal 
none 

gyp of lift; bldfC8~Or- Xuet; be Alphanumeric 
consieting of a single character. 
n,uat be one cf the following: 

'the characto; 

A- airt lift R- 
B- bucket: 

rotax y pump 

- centrifugal pump 
S - submersible pumg 
T - tutbine 

- jet pump U - unknown 
P- Piston pmp ?;- Other 

Nu&er of bore hole BeCtiOfie. 
section 

4 bcre hole 
Is defir.ecl ae h lenqch of bore hole of 

constant dik;nctor.. BOZQ hOr_Q -cticne ar. 
dsaiqnated nUIP3XiCall~ ff;04 to? tQ bottom of boxa 
hole. ZXTEGER %JMERIC field cGntainir.g a *rat\;. 
of cna tvo, CC thrae. 

Diameter of second bow hole section, in in=hes. 

~fih~t3hanpth to the top: of the rlecond bore hole 
. 

the depth to the toq of tfie third bore hole 
section , 

z~ach of the STELVX tialda is DE-m!& h'ttm21~ 
with a mxfmm of tn$lv% characters (ificludir.g 
the deckoai point) and; mAy have UP to two digits 
aftat the dscLma1 hint. Therrs depths are 
rr,oanur+ relatfve to l&d surface datum. 

The de& ta the Wtthm of the ffrak bore ho&g 
fwzt,fon. 

The depth to thd botte of the f=icond bore hale 

. 



i (: 
.:- TCPLVl The depth to the top c;f the first section of 

Ciqging(in feet) l 

.  

TCELV2 ~ha depth to tke top of the SeCOnd eecriOn of 

> caaing(in feet). 
.-I\ 

,; 23 _I 
.-. 1. 

20 

TCELV3 

BCELVl 

The depth to the 'top of the third section of 
caaing(fn feet). 

the TCELVx fieido ate DECIHti N~~~~RIC, each with 
a nsxinum of twelve charsctazo {including the 
d+3~im~11 Gointj and may have 23 to t-40 digit5 
after tha dockal pint. Theee depths are 
mea6used relative to land eurface datum. 

The depth to the bCtttXll @b the first 86ctian of 

caaing,fn feet* 

.- 

25 ECEr..‘J2 The depth to the bottom of the 2eCcnd eect;on of 
cat3 inq, in Feet. 

. . i ; 

/ 

27 ,_ 

20 ClDIA2 

29 

30 

BCELV3 . The d&$, to the bottom Of the third oection of 
caaing,h feet* 

The ECELVx fields are DECI?IAI, NUKERIC,eech with 1 

aaxirnum Of twelve characters (including the 
decixsl pink) and may have Up to two dlpj.ta 
after the decimal pint. These deptha are 
meaaufed relative to land surface datum, 

CIDIiil raeida dismatdr of the first-seckibn of caaing,in 
inches. 

xnsidg diameter cf the rraccr>d section of 
casing,in inches. 

CXDIA3 

The CIDI&t fields are DECIWiL HUFJRIC,each with a 
maxFscrur0 of 'twelve charactors (includFr,g the 

-. 
'-. ,/il 1 .dt~cimal goink) and may have UP i0 t’d0 digita 

after.the decimal point. ,' m- 
f 

CODIAi Outaide diamttsr bf the ffrnt aaction Of caeirq, 
in inches. 



31 

.1 
32 ” 

33 

34 

“. 35 . 

,‘: 

-i 37 

‘. .? 38 
. 

40 

-’ :  

41 

CODIA2 

CODIA3 

i 

outnide dimater of the mmmd section of casing, 
in inchear 

. 
meaide diameter of the third -%tion of casing, 
in fnchea. 

The CODlAx Lieida are DECZM.M. WJl4.ERIC,oach with a 
maxhuE of two1vo charactare VfiCluding the 
dacha1 paint} and may have up to two digire 
aftat the decimal point. 

CXATRl Description or name Gf.caakIg material from which 

the first section of caeiitg ia made. 

CHATix2 D,+ocrigticn or na3w of CasiGg matsrial ftdm which 
tIse second aaction of casing is made. 

C.ZATR 3 .DaocriptiOn or name of casing material from kfhich 
the t+ird eectlon of caflbg is madu. 

the cx.%~Rx ffoldr arc?'ALPHANUZ4~TC, each with a 
maximum of sight charactera. 

0~211 INTERirAL - any pOttiC Of the Well in which 
the interior of the well LB not isolated frm the 
surrounding soil and rock by unbreachsd casing. 

GPTY ? 

o- open and 
8creen6d 

P - perforatedor slotted 
s - 2 - sand point: 
H - walled x- open hole 

Tit- other 

TOELV the depth to ths top cf the elien Interval. The 
2 TOELV fhfd is DECW! HUMSIC with a naximu.3 af 

twelve characters (including the decimal wir,t) 
and may have up to two dfgite after the decimal 
gdnt - Heaaured relatzlve to land surface. 

i3OELU T~;B depth to the bottora of the upen interval, 
The e02tV field ie DECIHAf. !JUpJRIC with a maxhum 
Of tuQlvs characters (includf~,g the &ciaal 
paint) and may have up to 
decbial point. 

kw",,:;:i:; a:Fr,:;i 
Keamred t 

surface. 

OWIDT :iidth or’akxk dimension Of slot or meah of 
acraen material for the open interval, in inc~g. 

OLENO 

The OUIOT field fr, D!XXW H!~RXC with up to 
twelk ~characteta (including the dacimal), and 

r 



42 rZPHTH 

FPXAT 

PPG;w 

TFELV 

5FELV 

SLl-!TH 

4 

FILZER PACK - material placed In t,he annulus of 
the well betwaan thQ borehole waif. and the well 
scrodan to prrvent forrPati.on Elaterid from 
entering through the ~0x1 PcrQQn- 

Indicator for method of filter pack placement;. 
Huet be ALPHAXUHZRIC COnf7iSttng Gt a efngle 
cha racker. The character must be ale of the 
iollowingr 

A- &opping material down the hOI63 and tamping 
3 - dropping material. down hollow-stem auger 
T- tremia pipe ^ _. 
o - other . 

“..., 
‘, 

~~~crfption or name of the mat;iial which forms 
the filter pack. Must ~==wm?IC, 
conai,ating of up to eight (3) characters. 

G=ain ei,ze of the rr,aterFsl which forma the filter 
Fack, in mesh guage, Huat be fNTEGER E;U,~RIC, 
with up to four characters. 

~5~ depth to the top of the fiitor Fack. 'ihe 
TpErJ fiGId Fo SECI?!! XUSP.XC with a maximun of 
~WQ~VQ characters3 (iacir:dln3 the decimal sinq 
sr.d may haye up ta twa dfgita zftar the dc~:,?.~l F-- 

paint. Hea.es:red relative to land auriace, 

the de_ath to the bcttcz of ChQ filt-er pack. The 
ZFELV tf.eld Za DECIW HL'KG~~C *Sikh a maximem of 
twelve characters {including the decimal wink) 
and may have UP tb tW0 digits afk%r tk9 decimal 

pint - Heeourud relative to lagd surface. 

ANN'ZAR SEmT - rr?aterial usad to eeal the apace 
between the bzeholo rnd the cauifig of the usll. 
rho amular sealant is placed dir%Ct?y above the 
filter prewant the 
contLdnaFnatCak tY the sampling 

migration of 
zone frc;n the 

surface et intemediats zofiefa and prov~nt czcgg 
contarnj.natfofi between strata. 

. 
IndLcator for CCRth5d Of Saaiant piaC4m%nt. xuet 
m A~PRANIHEPXC coneinking of 3 einqle character. 
~ha character nuat be one of the following: 

A - drcpping na%~fal down the hcle and tunFing 

!l 
- dropping rn&terFak ~QHII hollow-attm ~ur;er 
- tremie pip 

O- other 

mgctiptioi orname of the rnatefbl which fcrms 
the seal above ths filter pack agrinrt entty of 
nu*fkcbwwatex?. Wust be ALPHANWJRIC, ccnaistfng 
0f a 8LnglB charactar. The charactet muet te one 
0f the follmingr 



l -- 

49 

50 

51 

52 

53 

54 

5s 

56 

I3- bontonike c- 
G- ct3mmt 

other clay 
2 -9 othoc 

. > N@-non0 

TSLZLV The dept& to the top of the annular seal. 
TSLELV field is DECIMAI, W=RIC \Jith a naximumT:: 
twelve'characteia,. {including the decimal point) 
and may have UP to two dkit-,e after the decimal 
point. maeursd relative tb land nucface. 

BSLELV The depth to the b&tcm of the annular seal, Th* 
BSLELV field i.e D~C!~~ NUI-SER~.C With 3 maximum oc 
twelve characters (inc.tuding the decimal Folnt) 
end oay hcva up 
paint. 1 

t3 tua digits eftsJ? the &cfmal 
Heasured relative to land surface. 

Surface seal Indicator. Tndfcatau whether cr noL 
the upperiT~;;~ono;f the borehole ia scaled to 

prevent . surface water. Singld 
character AtPWUHERIc, containing 'Y* i,t ~011 ia 
sealed. othamise contafna "N". 

~owng~~~i~~n",a:d~~e~~. rndicatea whsther CI: not, 
the inerallcd 
downgradient of the 

hydraulicall 
source of 1: 

groundvzter poIlution, and fa 
potentia 

ca&sble ot 

LTHLG 

II 

ti.tholcqic log indicator. Lithcloqic log ahowe 
diatributibn of 1Lthalog-y with depth in tha torn 
hole. Sf,xl$l8 Char8Cter AtPXANWERIC, Ccntain~ng 
*y* if log is svaflable. otharwiae contains -8". 

nLuse * UeLL uaa fndfcator. met be =Px?J3L;HERIC, 
c~nai.ating of a singlo character. 
must be one of the Qollowingt 

The character 

D - domrizic (~rlvat~) water supply 

Ii 
- indurtria% water: supply 
- monitatlng uell 

P- public water 8upply 
0 - othar 

SupplmentaL fnformatfcm da needed. 
up to 80 alphanumeric chaiactera. 

Hay contain 
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ATTACHMENT A/C 
LABORATORY ANALYSIS DATA 

IFF FIELD WORKSHEET* 

Parm.dat and Sample.dat information 

Parm.dat Information 

*Al (I-12) 1. Site Identification No. _ 
*Al (13-18) 2. Waste Management Unit 

3. (Leave Blank) 
*Al (19-27) 4. Unique station identifier 

-1 -I -I ,I -1 ,I -I ,I ,I ,I ,I ,I 
-I -I -I ,I ,I ,I 

-I -I -I -I -I -I ,I ,I ,I 
*Al (28-42) 5. Unique sample identifier -I i 

-I - 
*Al (43-54) 6. Parameter identifier (CAS No.) 
*Al (55-58) 7. Replicate Number 

(Integer Numeric) 
*A2 8. Qualifier Field 

m3 
*A4 

9. Analytical Result 
10. Unit of Measurement 

*A5 11. Analytical Method or 
Technique 

*A6(1-4) 12. Year of Analysis 
*A6(5-6) 13. Month of Analysis 

*A6(7-8) 
(Numeric) 

14. Day of Month Analysis 
A7 15. Detection Limit 

(Same Units as #9) 
A8 16. Name of Laboratory 

N/A 
-I - 
-I - 
-1-I .-I -I -1 -I ,I ,I ,I ,I ,I ,I 
-I ,I 
-I -I -I ,I 
-I ,I 

-I -I 
-1 -I -I -I ,I -1 -I -b-I -I ,I ,I 

-I,.A -I -I -I -I -I -I ,I ,I ,I ,I 
-l-l-I ,I -I ,I -I-I 
-1 .-I -I -I -I -I -I -I ,I ,I -I ,I 
-1 .-I -I -I -I ,I -I -I ,I -1 ,I ,I 
-I -I -I -I -I -I -I -I -I -I ,I ,I 

\ -I -I -I ,I 

A9 17. Additi,onal Comments 

:  

-I -I -i -I -I -I ,I ,I ,I ,I 
-I 
-I .-I -I -I -I -I ,I ,I ,I ,I 
-I ,I 

-I -I -I -I ,I -I~.2 ,I ,I ,I 
-I -I -I -I _. : 

r ,  _ ._ ,c 

. . ,  .  _ .,,_. 

r :  2 2.; .  

< ’ .  

.,._ 

I ,  

. . ,  
.  

1 of2 



Site ID # 

Waste Man Unit 
Station ID 
Sample ID 

C-2 

c-3 

c-4 

C-5 

C-6 
c-7 
C-8 

c-9 
C-l 0 

C-l 1 
C-I 2 
C-l 3 

C-l 4 

c-15 

Sample.dat 

18. Vertical displacement of 
sample from reference datum 

19. Date sample was collected 

20. Time (military) sample was 
collected . 

21. Condition of sample location 

D-Dry 
0 - Obstructed 
W - Destroyed 

22. Temperature 
23. pH 
24. Specific conducl 

uMhos 
25. Sample turbidity 

:ivity in 

26. Well water level (or stream 
gage height) 

27. Wind speed 
28. Wind direction 
29. Sample collection method 

30. Name of organization 
collecting samples 

31. Comment field. May be up to 
40 alphanumeric characters 

Fields 

I-l-l-L-I-I I I 
-FYYYmmaa- 

,I -I -I -I 
-I 

..:- 

F - Flowing 
P - Pumping 
Z - 0,ther 

,I -I - 
-.I -I*.- 

,I ,I - 
,I ,I - 

4 -I 

-I -I -I 
-I ,I ,I ,I ,I 

-I -I -k-I -I 
-I -I -k-I -I 
-I -I ,I ,I 
-I -I ,I ,I ,I ,I ,I ,I ,I -I ,I -I 
-I -I ,I ,I -I ,I ,I ,I 
-I -I ,I ,I ,I ,I ,I ,I ,I -I ,I ,I 
-I -I ,I ,I ,I ,I ,I ,I 
-I -I ,I ,I ,I ,I ,I ,I -I ,I ,I ,I 
-I -I ,I ,I ,I ,I ,I ,I ,I ,I ,I ,I 
-I ‘-I ,I ,I ,I ,I ,I ,I ,I ,I ,I ,I 
-I -I ,I ,I 

. 

Parm.Dat - A 
Well.Dat - D 

Station.Dat - B 
Sample.Dat - C 

Al - indicates File A, Field I 
Al (17-l 9) - indicates Fife A, 
Field I, Columns 17-l 9 K--Y 

l All entries should be alphanumeric and left justified 
unless noted otherwise 
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. 

*Bl(l-12) 
*Bl(13-17) 

*Bl (I 9-27) 
*B-2 

*B-3 
*B-4 
*B-5 
*B-6 

7 
-8 

*B-9 

ATTACHMENT B 
WELL LOCATION DATA 

IFF FIELD WORKSHEET * 

StationDat l’nformation ,“,. i?. 

1. Site identification No. 
2. Waste Management Unit 
3. (Leave Blank) 

-I ,I -I -1 -I -I -I ,I -I ,I -I ,I 
-I ,I -I -I -I -I 

4. Unique station identifier 
5. Type of media collected 

AIR - Air sample station 

-I -I -I -I -I -I -I ,I ,I 
-I -I -I -I 

SWTR - Surface water station 
GWTR - Ground water station 
SOIL - Soil sampling station 
SED - Sediment sampling station 
SLDG - Process sludge station 

6. Northing -I -I -I -I .-I -I Jo-I ,I ,I ,I 
7. Easting -I -I -I -I -I -I -1*-I ,I ,I ,I 
8. Elevation of land surface -I -I -I -I -I -I -I -I -1*-I ,I 
9. Reference elevation (i.e. top 

of casing) 
10. Date of station installation 

-I -I -I -I -I -I -I -I J-I ,I 
-I -I -I-I-I -I I 
YYYYmmaa 

I 
11. Estimated accuracy of the 

Northing and Easting -I -I -I J-I ,I 
12. Method used to determine 

Northing or Easting -I 

C - Calculated from map 
U - Unknown 
G - Global positioning system 
0 - Other method not listed 

L - Loran-C 
D - Digitized from map 
S - Field survey 
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Site ID # 

Waste Man Unit 

Station ID 
Sample ID f--n 

Samole.dat (Cont.1 

B-IO 13. Any method for which there is -I -I -I ,I -I -I -I -I ,I ,I ,I -I 
no listed code -I ,I -I -I -I ,I -I ,I -I ,I ,I ,I 

-I -I ,I -I -I -I -I ,I 
B-11 14. Additional comments -I -I -I ,I -I ,I -I -I ,I ,I ,I ,I 

-I .-I -I _I ,I _I -I ,I ,I -I _I -2 
-I ,I -I -I -I -I ,I ,I -I ,I -I ,I 
-.I -I -I -I :. 

Fields 

Parm.Dat - A 
Well. Dat - D 

Station.Dat - B 
Sample.Dat - C 

Al - indicates File A, Field 1 
Al (17-19) - indicates File A, Field 1, Columns 17-l 9 

* All entries should be alphanumeric and left 
justified unless noted otherwise 
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ATTACHMENT D 

WELL CONSTRUCTION DATA 

IFF FIELD WORKSHEET* 

WeKDat Information 

*Dl(l-12) 1. Site Identification No. 
*D1(13-17) 2. Waste Management Unit 

3. (Leave Blank) 
*Dl (19-27) 4. Unique station identifier 
*D-2 
D-3 
D-4 

5. Aquifer name 
6. Total depth of boring 
7. Drilling method 

H - Hollow stem 
C - Cable tool 
V - Reverse rotary 
J - Water jet 
0 - Other 

8. Lubricating fluid 

A-Air 
B - Bentonite 
W - Water 

9. Method of development 

A - Air lift 
C - Compressed Air 
P - Other pump 
Z - Other 

D-5 

D-6 

D-7 
D-8 

IO. Hours of development 
11. Special treatment of well 

during drilling or development 

C - Chemicals 
E - Explosives 
H - Hydrofracture 
Z - Other 

D-9 12. Type of lifting mechanism 
1.. (This field is used to 

record the well setup. For 
instance, a domestic well 
may have a permanently installed 
pump.) 
A - Air lift 
B - Bucket 
C - Centrifugal pump 
J - Jet pump 
P - Piston pump 

-I -I -I -I -I -I ,I -1-I 
-I -I :I -I ,I ,I ,I ,I 
,I -I -I -I -I -I -I ,I J.-I ,I 
-I 

S - Solid stem 
R - Rotary 
D - Dug 
A - Air percussion 

-I 

-I 
M - Mud other than bentonite 
N - None 
0 - Other fluid 
-I 

B - Bailed 
J - Jetted 
S - Surged 
N - None 

-I -I ,I ,I ,I 

-I 

D - Dry ice 
F - Deflocculant 
M - Mechanical 
N - None 

-I 

R - Rotary pump 
S - Submersible pump 
T - Turbine 
U - Unknown 
Z - Other 
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D-l 0 
D-11 
D-12 
D-i 3 
D-l 4 

D-l 5 

D-i 6 

D-l 7 

D-l 8 

D-l 9 

D-20 
D-21 

D-22 

D-23 

D-24 

D-25 

D-26 

D-27 

Well.dat Information (cont.1 

Site ID # 

Waste Man Unit 
Station ID 

Sample ID n 

13. Number of borehole sections -I 
14. Diameter of first borehole (inches) ,I ,I -1 ,I -I -I _I -I h-l -I 
15. Diameter of second borehole (inches)- l -1 -1 -1 - t -l -I -I -1*-t -I 
16. Diameter of third borehole (inches) ,I ,I -I -I -I 11 -I -.I -1*-I -I 
17. The depth to the top of the 

first borehole section, measured 
from ground surface (feet) -I ,I -I ,I -I -I -I -I -1*-I -I 

18. The depth to the top of the 
second borehole section (feet) ,I ,I ,I -I -I -I -I -I -1*-I -I 

19. The depth to the top of the 
third borehole section (feet) -I ,I ,I ,I -I -I -I -I Ll -I 

20. The depth to the bottom of 
the first borehole (feet) ,I -I -I ,I -I -I -I .-I -l*LI -I 

2.f. The depth to the bottom of \. 

the second borehole (feet) ,I ,I -I -I -I -I -I -I -b-I -I 

22. The depth to the bottom of 
the third borehole (feet) -I ,I ,I ,I -I -I -I -I J-I -I 

23. Number of casing sections -I 

24. The depth to the top of the 
first section of casing (feet) ,I ,I ,I -I -I -I -I -I -b-l -I *“7 

25. The depth to the top of the 
second section of casing (feet) -1 ,I ,I ,I -I -I -I -I -b-I -I 

26. The depth to the top of the 
third section of casing (feet) ,I ,I -I -I -I -I -I -I -1*-I -I 

27. The depth to the bottom of 
the first section of casing (feet) ,I ,I -I ,I -I.-l -I -I -1*-I -1 

28. The depth to the bottom of 
the second section of casing (feet) ,I ,I ,I ,I -I -I -I -I -b-I -I 

29. The depth to the bottom of 
the third section of casing (feet) ,I ,I ,I ,I -I -I -I -I A-J -I ’ 

30. Inside diameter of the first 
section of casing (inches) ,I ,I ,I ,I -I -1 -I -I A-I -I 

. I .’ ._’ 

. . 

2 of 5 



f-3 
/ 

I.. 

, 

‘<, 

D-28 

D-29 

D-30 

D-31 

D-32 

D-33 

D-34 

D-35 

D-36 

D-37 

D-38 

D-39 
D-40 
D-41 
D-42 I 

Welldat Information (cont.1 

31. inside diameter of the second 
section of casing (inches) 

32. Inside diameter of the third 
section of casing (inches) 

33. Outside diameter of the first 
section of casing (inches) 

34. Outside diameter of the second 
section of casing (inches) 

35. Outside diameter of the third 
section of casing (inches) 

36. Casing material of first 
section of casing material 

37. Casing material of second 
section of casing material 

38. Casing material of third 
section of casing material 

39. Type of screen 
0 - Open hole 
S - Screened 
H - Hydropunch 
Y - Other 

40. Depth to the top of the 
open or screened section (feet) 

41. Depth to the bottom of 
the open or screened section (feet) 

42. Screen material 
43. Screen or slot size (inches) 
44. Reserved field 
45. Filter pack placement 

method 

Site ID # 

Waste Man Unit 

Station ID 
Sample ID 

,I -I -I ,I -I -I ,I ,I -1*-I -I 

-I -I ,I -I ,I ,I ,I ,I -.JLI -I 

-I -I -I ,I -I -I ,I ,I ,I*,1 ,I 

-I -I -I ,I -I -I ,I ,I J*-I ,I 

-I -I -I ,I -I -I ,I ,I -b-I -I 

-I ,I ,I ,I ,I ,I ,I ,I 

,I ,I ,I -I ,I ,I ,I ,I 

-I -I -I ,I ,I -I ,I ,I 
-I 
P - Perforated or slotted 
W - Well point 
Z - Piezometer 

,I ,I ,I ,I ,I -I ,I ,I -I.-I ,I 

-I -I ,I ,I ,I ,I ,I ,I ,I*-1 ,I 
-I -I ,I ,I ,I ,I ,I ,I 
-I -I ,I ,I ,I ,I ,I ,I ,Ll ,I 
-I -I -I ,I ,I ,I ,I ,I -I*,1 -I ;: 

-I 

A - Dropping material down the hole 
B - Dropping material down hollow stem 

auger 

T - Tremie pipe 
0 - Other 
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D-43 

D-44 
D-45 

D-46 

D-47 

D-48 

D-49 

D-50 

D-51 
D-52 

D-53 
D-54 
*D-55 

Site ID # 

Waste Man Unit 
Station ID 

Sample ID F-Y. 

Welldat Information (c0nt.l 

46. Name of filter pack 
material ,I ,I -I -.I ,I ,I -I -I, 

47. Filter pack grain size ,I ,I ,I ,I -I -I -I -I 
48. The depth to the top of 

the filter pack (feet) ,I ,I ,I -I ,I -I ,I -I -1*-I -I 
49. The depth to the bottom 

of the filter pack (feet) ,I ,I ,I -I ,I -I ,I -I -I@-I .-I 
50. Method of sealant placement _ I 

A - Dropping material down the hole 
B - Dropping material through hollow stem auger 
T - Tremie pipe 
0 - Other 

51. Description of sealant material 

B - Bentonite 
G - Cement 
2 - Other 
N - None 

_ I 

52. Depth to the top of the 
annular seal (feet) 

53. Depth to the bottom of 
the annular seal (feet) 

54. Surface seal indicator 
55. Downgradient indicator 

D = Downgradient 
U = Upgradient 

56. Driller’s log indicator 
57. Lithologic log indicator 
58. Well use indicator 

D - Domestic 
M - Monitoring well 
0 - Other 

,I,,1 ,I ,I ,I ,I ,I ,I -1*-I -I K--X 

,I ,I ,I ,I ,I -I ,I -I -1*-I -I 
-I 
-I 

-I 
-I .* 
-I 

I - Industrial 
P - Public 

4 of 5 



D-56 

Site ID # 

Waste Man Unit 

Station ID 

Sample ID 
WelLdat information (cont.1 

59. Supplemental comments -I ..-I -I -I ,I -I -I ,I ,I ,I ,I,I 
-I -1 -I -I -I -I -I -I ,I ,I -I.-I 
-I -I -I -I -I -I -I -I ,I ,I ,I ,I 
-1 -.I -I -I -I -I -I -I ,I ,I -1-I 
-1-I -I -1 -I -I -I -I ,I ,I -1-I 
-I -I -I -I -I -I -I ,I ,I ,I -1-I 
-I -I -I ,I -I -I ,I -I 

Fields 

Parm.Dat -A 
WelLDat - D 

Station.Dat - B 
Sample.Dat - C 

Al - indicates File A, Field 1 
Al (1749) - indicates File A, Field 1, Columns 17-19 

* All entries should be alphanumeric and left 
justified unless noted otherwise 
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(Updated 02/18/94) 

I. PRIMARY REFERENCES 

# Ref BiblioPrauhv Information 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

Office of the Project Manager for Chemical Demilitarization and Installation 
Restoration, Aberdeen Proving Grounds, Maryland, 1977, Installation Assessment 
of Redstone Arsenal, Alabama, Record Evaluation Report No. 118, Redstone 
Arsenal, Alabama, December 1977. 

Testing, Inc., 1978, Report of Soils Testing Perfromed at the DDT Landfill Site, 
Redstone Arsenal, Alabama. Contract No. DHCAH03-78-M-2210, 1978. 

Hittman Associates, Inc., 1981, Preliminary Survey, DDT Abatement Program 
Monitoring and Surveillance, Redstone Arsenal, Alabama. Redstone Arsenal, 
Alabama. Cbnsulting Report prepared for Commander, United States Army 
Toxic and Hazardous Materials Agency (USATHAMA), Aberdeen Proving 
Grounds, Maryland, June 1981. 

United States Army Missile Command, 198 1, Groundwater Monitoring Program, 
Redstone Arsenal, Alabama. July 1981. 

MICOM Environmental Office, 1981-1984, Surface Water and Ground-Water 
Monitoring Data, Redstone Arsenal, Alabama, 1981-1984. 

Water and Air Research, Inc., 1983, Redstone Arsenal (RSA) Installation 
Restoration Summary Report, Redstone Arsenal, Alabama. Volumes 1 through 
3. Consulting Report prepared for Region IV EPA, September 1983. 

United States Army Environmental Hygiene Agency, 1984, Phase 1 Ground- 
Water Quality Assessment No. 38-26-0475-84. Redstone Arsenal, Alabama. 
January - June 1984.. 

MICOM Environmental Office, 19851986, Surface Water and Ground-Water 
Monitoring Data, Redstone Arsenal, Alabama, 19851986. 



9) Various Authors, 1985 - 1987, No Title (Compilation of various P.E. LaMoreaux 
reports including original development logs, letters to EPA and existing Testing, 
Inc. and Miller Drilling Co. boring and well logs). Obtained from the United 
States Army Corps of Engineers, Huntsville Division, 19851987. 

10) United States Corps of Engineers (USACE), Nashville District, 1986, Final 
Environmental Impact Statement for Regulatory Actions Associated with the Olin 
Corporation, Remedial Action Plan to Isolate DDT from the People and the 
Environment in the Huntsville Spring Branch-Indian Creek System, Wheeler 
Reservoir, Alabama. Cooperating Agencies are the United States Environmental 
Protection Agency (EPA), the United Sates Fish and Wildlife Service (USFWS), 

,* and the Tennessee Valley Authority (TVA), February 1986. :s 

11) LaMoreaux, P.E. and Associates, Inc., 1987, Standard Operating Procedures, 
__ Remedial Investigation/Feasibility Study, Redstone Arsenal, Alabama. Consuiting .” 
“. Report Prepared for U.S. Army Corps of Engineers, Huntsville Division, July 

1987. 

12) MICOM Environmental Office, 1987, Surface Water and Ground-Water 
Monitoring Data, Redstone Arsenal, Alabama, 1987. 

13) LaMoreaux, P.E. and Associates, Inc., 1988b, Confirmation Report, Unit 3 
Investigations, Redstone Arsenal, Alabama. Volume I through VI. Consulting 
Report Prepared for U.S. Army Corps of Engineers, Huntsville Division, July 
1988. 

14) LaMoreaux, P.E. and Associates, Inc., 1988a, Remedial Investigation 
Engineering Report, Redstone Arsenal, Alabama, Unit 1 DDT and Sanitary 

,:._ / ,. Landfills and Unit 2 Open Burn/Open Demolition Area. Volumes I through VII. 
ConsuIting Report Prepared for U.S. Army Corps of Engineers, Huntsville 
Division, September 1988. 

: 
15) g,i LaMoreaux, P.E. and Associates, Inc., 1988, Remedial Action Plans for Redstone 

Arsenal, Alabama, Unit 1 DDT and Sanitary Landfills and Unit 2 Open 
Bum/Open Demolition Area, Redstone Arsenal, Alabama. Consulting Report 
Prepared for U.S. Army Corps of Engineers, Huntsville Division, September 
1988. 

16) MICOM Environmental Office, 1988, Surface Water and Ground-Water 
Monitoring Data, Redstone Arsenal, Alabama, 1988. I 

_ .: :. r ,lj i I. 
:,i- ‘..i, ‘< I.‘_ ..: c. ., ,,,_ :f J * .‘.‘-‘.<~<& .’ ” 



17) LaMoreaux, P.E. and Associates, Inc., 1989, Upgrade Confnmation Report and 
Assessment of Remedial Alternatives, for Selected Unit 3 Sites, Redstone Arsenal, 
Alabama. Volume I through V. Consulting Report Prepared for U.S. Army 
Corps of Engineers, Huntsville Division, April 1989. 

18) LaMoreaux, P.E. and Associates, Inc., 1989, Results and Conclusions - Sampling 
Rounds 1 through 4 for Redstone Arsenal, Alabama Unit 4 Investigations, 
Redstone Arsenal, Alabama. Volume 1 through 2. Consulting Report Prepared 
for U.S. Army Corps of Engineers, Huntsville Division, May 1989. 

19) A.T. Keamey, Inc., 1989, Interim RCRA Facility Assessment Report, Redstone 
Arsenal, Alabama. Consulting Report prepared for Region IV EPA, September 
1989. 

20) MICOM Environmental Offrice, 1989, Surface Water and Ground-Water 
Monitoring Data, Redstone Arsenal, Alabama, 1989. 

21) BAMSI, Inc., 1990, ‘Procedures for Accomplishing Collection, Sampling and 
Analysis Services, Revision 1, Redstone Arsenal, Alabama. Consulting Report 
Prepared for Directorate of Engineering and Housing, RSA, March 1990. 

6-J .;;, : . 
22) MICOM Environmental ‘Of&e, 1990, Surface Water and Ground-Water 

Monitoring Data, Redstone Arsenal, Alabama, 1990. 

23) Geraghty and Miller, Inc. (G&M). , 199 1, Identification and Evaluation of 
Potential Solid Waste Management Units (SWMUs) and Areas of Concern 
(AOCs) at Redstone Arsenal, Alabama, Redstone Arsenal, Alabama. Consulting 
Report Prepared for U.S. Army Corps of Engineers, Huntsville Division, 
February 1991. 

24) 
,, , 

U.S. Army Corps of Engineers, Mobile District, 1991, Well Installation Report, 
RCRA Facility Investigation Sites, RSA-58, RSA-115, RSA-116, RSA-129, RSA- 
6, and Target/Seeker Facility, Redstone Arsenal, Alabama. Consulting Report 
Prepared for United States Army Corps of Engineers, Huntsville Division, 
September 199 1. 

25) Geraghty and Miller, Inc. (G&M). , 199 1, Phase I Report, Facility Investigations 
at Unit 1, Unit 2, and Selected Unit 3 Areas, Redstone Arsenal, Alabama. 
Consulting Report Prepared for U.S. Army Corps of Engineers, Huntsville 
Division, October 1991. 
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26) Geraghty and Miller, Inc. (G&M). , 1991, Quality Control Summary Report, 
Phase I Report, Facility Investigations at Unit 1, Unit 2, and Selected Unit 3 
Areas, Redstone Arsenal, Alabama. Attachments I through VII. Consulting 
Report Prepared for U.S.. Army Corps of Engineers, Huntsville Division, October 
1991. 

27) MICOM Environmental Offrce, 1991, Surface Water and Ground-Water 
Monitoring Data, Redstone Arsenal, Alabama, 1991. 

:: _, 

28) Advanced Sciences, Inc., 1992, Preliminary Site Inspection Report for Redstone ‘i 
Arsenal, Site Inspection Report No. 91031, Redstone Arsenal, Alabama. “ +: / ’ I. ,,., 1 j 
Prepared for the United States Army Corps of Engineers, United States Army 
Toxic and Hazardous Materials Agency (USATHAMA), Aberdeen Proving 

S Ground, Maryland, January 1992. 
,: >.’ 

29) 

30) 

31) 

32) 

33) 

34) 

MICOM Environmental Office, 1992, Surface Water and Ground-Water. 
Monitoring Data, Redstone Arsenal, Alabama, 1992. 

Engineering-Science, 1993, RCRA Facility Investigation - Phase I Report For 
RSA-58, RSA-115, RSA-116, RSA-129, RSA-G, and Target Seeker Area, 
Redstone Arsenal, Alabama. Consulting Report Prepared for U.S. Army Corps 
of Engineers, Huntsville Division, February 1993. 

n 

Geraghty and Miller, Inc. (G&M)., 1993, Phase II Addendum RCRA Facility 
Investigations at Unit 1, Unit 2, and Selected Unit 3 Areas, Redstone Arsenal, 
Alabama. Consulting Report Prepared for U.S. Army Corps of Engineers, 
Huntsville Division, April 1993. 

Geraghty and Miller, Inc. (G&M)., 1993, Quality Control Summary Report, 
Phase II Addendum RCRA Facility Investigations at Unit 1, Unit 2, and Selected 
Unit 3 Areas, Redstone Arsenal, Alabama. Attachments I through IV. 
Consulting Report Prepared for U.S. Army Corps of Engineers, Huntsville 
Division, April 1993. 

r 

Environmental Science & Engineering, Inc. (ESE). , 1993, Draft Final Corrective 
Action Management Plan for Redstone, Arsenal, Alabama. Consulting Report 
prepared for the United States Army Corps of Engineers, Huntsville Division, 
May 1993. 

\ 5’ : ; : i A...’ 
&4ICQM Environmental Offrce, 1993, Map of Solid Waste Management Units 
@~.Us) on RSA and MSFC, Redstone Arsenal, Aiabama. June .1993. 

., : - 



35) 

36) 

37) 

38) 

MICOM Environmental Office, 1993, Map of Monitoring Well Locations, 
Redstone Arsenal, Alabama. September 1, 1993. 

Ebasco Environmental, 1993, DRAFT - RCRA Facility Investigation Report, 
RCRA Facility Investigation of Solid Waste Management Unit RSA - 117, 
Redstone Arsenal, Alabama. Consulting Report Prepared for the U.S. Army 
Corps of Engineers, Savannah District, December 1993. 

Ebasco Environmental, 1993, DRAFT - RCRA Facility Investigation Report, 
RCRA Facility Investigation of Solid Waste Management Unit RSA - 99, 
Redstone Arsenal, Alabama. Consulting Report Prepared for the U.S. Army 
Corps of Engineers, Savannah District, December 1993. 

Ebasco Environmental, 1993, DRAFT - RCRA Facility Investigation Report, 
RCRA Facility Investigation of Solid Waste Management Unit RSA - 130, 
Redstone Arsenal, Alabama. Consulting Report Prepared for the U.S. Army 
Corps of Engineers, Savannah District, December 1993. 
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